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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Dr. Giinter HALMSCHLAGER et al.

Serial No : Not Yet Assigned

Filed : Concurrently Herewith

For : MACHINEAND PROCESS FORPRODUCINGA MULTI-LAYERED FIBROUS WEB

PRELIMINARY AMENDMENT

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

Prior to the examination of the above-identified patent application, the Examiner is

respectfully requested to amend the specification and claims as follows:

Please amend the claims as follows:

In claim 8, line 1, please delete "or 7".

In claim 1 1, line 1, please delete "or 10".

In claim 12, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 13, line 1, please delete "or 2".

In claim 15, line 1, please delete "or 14"..

In claim 16, line 1, please change "one of the claims 13 through 15" to —claim 13—

.

In claim 17, line 1, please change "one ofthe claims 13 through 16" to —claim 13—

.

In claim 19, line 1, please delete "or 18".

IN THE CLAIMS



In claim 21, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 23, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 24, line 1, please change "one ofthe preceding claims" to —claim 1—

.

In claim 25, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 35, line 1, please delete "or 34".

In claim 36, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 37, line 1, please delete "or 27".

In claim 39, line 1, please delete "or 38".

In claim 40, line 1, please change "one of claims 37 through 39" to —claim 37—

.

In claim 42, line 1, please delete "or 41".

In claim 43, line 1, please change "one of the preceding claims" to —claim 1—

.

In claim 45, line 1, please change "one of the preceding claims" to —claim 1—

.

REMARKS

The Examiner is respectfully requested to enter the foregoing amendment prior to

examination and calculation of the filing fees in the above-identified patent application.
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*

Should there be any questions, the Examiner is invited to contact the undersigned at the

below listed number.

September 27, 2000

GREENBLUM & BERNSTEIN, P.L.C.

1941 Roland Clarke Place

Reston, VA 20191

(703) 716-1191
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Machine and Process for Producing aMulti-layered Fibrous Web

The invention relates to a machine for producing a multi-layered fibrous web, in

particular a paper or cardboard web, in which the layers created by each former are

5 couched together, i.e. , connected. It further concerns a process according to the preamble

of claim 26.

A machine and a process of this type are disclosed, for example, in the

publications DE 197 04 443 Al, DE 198 03 591 Al, DE 197 33 316 Al, DE 196 51 493

10 Al,andDE44 02 273 Al.

Different types of formers are known. For instance, in a fourdrinier former, the

dewatering occurs at the wire side. A concentration of fines at the upper side is achieved

with power pulses. In a hybrid former, the main dewatering occurs at the wire side. In the

1 5 zone of the upper wire, the dewatering occurs at the top which results in a reduction of

the content of fines at the top. In a so-called roll blade gap former the dewatering occurs

first at the top and then at the bottom, which results in a higher content of fines at the

bottom.

20 In the paper machines known from DE 197 04 443 Al and DE 44 02 273 Al,

combinations of two or more gap formers are used.

Embodiments of gap formers for packaging can be found, for instance, in

publications DE 198 03 591 Al (Duo Former Base) and DE 196 51 493 Al (Duo Former

25 Top) . In the wire section described in DE 1 96 5 1 493 Al the fibrous layer formed by the

gap former and a first fibrous layer, introduced by a continuous belt, are couched together

at their upper wire sides that are low in fines. The flow direction of the headbox

associated with the gap former is the same as the travel direction of the continuous belt

introducing the first fibrous layer.

30
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This has the disadvantage, however, that the fibrous layers couched together at

their sides with a low content of fines have poor layer adhesion.

It is the object of the invention to create an improved process as well as an

5 improved device ofthe above mentioned kind in which better layer adhesion is ensured

in an economical and reliable fashion.

This object is obtained concerning the paper machine in that at least two layers,

which are to be couched together and each have on one side a higher content of fines, are

10 guided to the applicable couching zones in such a way that the sides having the higher

content of fines come into contact with each other and in that at least one of the two

layers was created by a gap former.

This embodiment results in a number of relevant advantages in practical

1 5 operation, for instance, better layer adhesion, higher retention, a lower risk of so-called

"sheet-sealing"effects, less residue during dewatering, less dusting, as well as a positive

influence on the paper characteristics concerning porosity, roughness, penetration

characteristics, and printability.

20 In a preferred practical embodiment according to the invention, at least one of the

two layers is created by a gap former that contains two circulating continuous dewatering

belts which converge forming a headbox nip and which, in the area of this headbox nip

loaded by a headbox with a fibrous suspension, are guided by a forming element such as,

in particular, a forming roll or the like. At least one of the two dewatering belts can be

25 provided, in particular, as a dewatering wire.

In an advantageous practical embodiment according to the invention, each of the

two layers is formed by a gap former. The sheet formation of the two layers each occurs

with a higher content of fines at the forming element side. The web travel directions of

30 the two gap formers are preferably opposite to each other. In this context, in particular,
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such embodiments are conceivable in which the layer formed in the first gap former is

converged with at least one ofthe two dewatering belts around a deflection element, such

as, in particular, a deflection roll or the like, and then introduced into the corresponding

couching zone via a continuous belt in a direction generally opposite to the flow direction

5 of the first headbox, in which the layers created by the two gap formers are couched

together at the sides with the higher content of fines.

Here, for instance, the layer created in the first gap former can be guided around

the deflection element together with the outer dewatering belt, which does not come into

1 0 contact with the forming element, and be introduced into the couching zone via this outer

dewatering belt. Preferably, both dewatering belts are guided around the deflection

element and, after having passed this deflection element, the inner dewatering belt is

separated from the outer dewatering belt which entrains the layer. It is useful to guide the

outer dewatering belt of the first gap former following the deflection element in a

1 5 generally horizontal direction, at least up to the area of the couching zone.

However, another embodiment is conceivable, for instance, in which an additional

layer is created by an endless wire former and the formation of the sheets of this layer

occurs with a higher content of fines on the outer side facing away from the endless wire,

20 while the layer created in the first gap former and guided over the deflection element is

couched together with the layer created by the endless wire, and these two layers are

introduced via the endless wire into the couching zone in which the layers formed in the

two gap formers are couched together with their sides with higher contents of fines. In

this connection it is advantageous for the outer dewatering belt of the first gap former in

25 the web travel direction to be separated from the inner dewatering belt and the relevant

layer before the deflection element, and for only the layer in question to be guided around

the deflection element together with the inner dewatering belt. The layer created in the

endless wire former and the layer created in the first gap former are preferably couched

together in the area of the deflection element and/or of a couching roller.

30

-3-



After the separation ofthe two relating dewatering belts ofthe second gap former,

the layer created by the second gap former can be introduced into the couching zone

together with the outer dewatering belt in which the two layers created in the gap formers

are couched together with their sides with a higher content of fines.

5

An alternative embodiment of the machine according to the invention is

characterized in that one of the two layers couched together with their sides containing

a higher content of fines is created by an endless wire former and the sheet formation of

this first layer occurs with a higher content of fines on the outer side facing away from

10 the endless wire and that the second layer is created by a gap former and the sheet

formation of this second layer occurs with a higher content of fines on the forming

element side.

In this connection, the flow direction of the headbox associated with the gap

1 5 former advantageously corresponds generally to the travel direction of the first layer

created by the endless wire former. The layer created by the gap former is preferably

introduced after the separation of the two dewatering belts of the gap formers, together

with the outer dewatering belt to the couching zone in which it converges for couching

together the two layers with the endless wire. Preferably, the endless wire can be guided

20 in a generally horizontal manner at least in the area of the couching zone.

At least one additional gap former is provided in a practical embodiment in which

the sheet formation ofthe allocated additional layers with higher content of fines occurs

at the forming element side. The additional layer is couched together with the layer

25 created by the first gap former in an additional couching zone. The flow direction of the

headbox associated with the additional gap former preferably corresponds to the travel

direction of the layer created by the endless wire former.

30

In a practical manner, after a separation of the two dewatering belts of the

additional gap former the additional layer created by the additional gap former is
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introduced together with the outer dewatering belt of the additional couching zone in

which it converges for couching together with the two layers formed by gap formers.

Preferably, the endless wire is guided in generally horizontal fashion, at least in the area

ofthe two couching zones.

5

For the formation of an at least three-layer to four-layer fibrous web, at least one

additional gap former can be provided wherein the sheet formation ofthe additional layer

occurs with a higher content of fines occurs at the forming element side. The additional

layer is couched together with the layer created by the preceding gap former in an

1 0 additional couching zone so that at least one ofthe two layers with a side having a higher

content of fines is couched together with the other layer. The stream direction of the

headbox associated with the additional gap former preferably is the same as the flow

direction of the fibrous web to be formed.

15 A multi-layer headbox and/or a single-layer headbox and/or any combination of

various headboxes can each be provided as headbox.

Uniform pressure dewatering elements can be provided for dewatering the fibrous

web, ifnecessary. They can be embodied, for instance, like the one described in DE 197

20 33 316A1.

The process according to the invention is accordingly characterized in that at least

two layers to be couched together each with one side having a higher content of fines, are

introduced into the relevant couching zone in such a way that their sides with a higher

25 content of fines are in contact with one another, and in that at least one of the two layers

is created by a gap former.

Advantageous embodiments of the process according to the invention are listed

in the subclaims.

30
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The invention shall be described in detail below using exemplary embodiments

with reference to the drawings, which show:

Fig. 1 a schematic representation of an embodiment of a machine for producing a

5 multi-layered fibrous web in which both layers to be couched together on their

sides with a higher content of fines are each formed by gap formers,

Fig. 2 a schematic representation of another embodiment of the machine in which both

sides to be couched together on their sides with a higher content of fines are

10 formed by a gap former, in which another, first layer is formed by an endless

wire former

Fig. 3 a schematic representation of another embodiment of the machine in which the

first ofthe two layers to be couched together on their sides with a higher content

of fines is formed by an endless wire former and the second layer is formed by

a gap former.

Fig. 4 a schematic representation of another embodiment ofthe machine comparable to

the one in Fig. 3 in which another gap former is provided for the formation of

another layer, here third, layer, and

Fig. 5 a schematic representation of another embodiment, using that of Fig. 2 solely by

way of example in which an additional gap former is provided for the formation

of an additional layer, here fourth, layer.

Figs. 1 through 5 depict various embodiment of a machine for producing a multi-

layered fibrous web, in particular a paper or cardboard web, in which the layers formed

by each former are couched together, i.e., are connected.

30 The various embodiments have in common that each of the two layers to be
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couched together, each having a higher content of fines on one side, are guided to the

corresponding couching zone in such a way that they come into contact with each other

on their sides with a higher contact of fines and that at least one ofthese two layers was

created by a gap former.

5

Fig. 1 depicts a machine for producing a two-layer fibrous web in which each of

the two layers A, B is created by a gap former 10 and 12.

The gap formers 10, 12 each contain two circulating endless dewatering belts 14,

10 16 or 14', 16', which converge, forming a headbox nip 18 or 18' and which are guided in

the area of this headbox nip over a forming element, here a forming roll 20 or 20'. The

outer dewatering belt 16 is guided to the forming roll 20 over a breast roll 22. Each

headbox nip 18, 18' is loaded with fibrous suspension by a headbox 24 or 24'. Inside the

loop of the outer dewatering belt 16, 16', a forming shoe 26 or 26' is provided

1 5 immediately adjacent to the forming roll 20, 20'.

In the present case, layer A is formed by the gap former 1 0 and layer B by the gap

former 12. The sheet formation of each of the two layers A, B occurs with a higher

content of fines on the forming element side, i.e., here on the side of the forming roll 20,

20 20'.

As is discernible from Fig. 1, the belt travel directions L of the two gap formers

10, 12 and the stream directions of the headboxes 24, 24' associated therewith are in

opposite to one another.

25

The layer A formed in the first gap former 1 0 is guided around a deflection

element, here a deflection roll 28, together with the two dewatering belts 14, 16 behind

the forming roll 20 in web the travel direction L and then introduced into the couching

zone 30, via the outer dewatering belt 16 in a direction opposite to the general stream

30 direction of the first headbox 24, in which the layers A, B formed by the gap formers 1 0,
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12 are couched together at their sides with a higher content of fines. The relative

distribution of fines is also depicted symbolically again in Fig. 1 at the right side.

Immediately behind the deflecting roll 28 the inner dewatering belt 14 is again

5 separated from the outer dewatering belt 16 entraining the layer A.

Starting from the deflecting roll 28 the outer dewatering belt 1 6 of the first gap

former 10 is guided in generally horizontal direction beyond the couching zone 30. From

here, this outer dewatering belt 16 is guided back to the first gap former 10.

10

After the separation ofthe two dewatering belts 14', 16' of the second gap former

12, the layer B formed by the second gap former 12 is introduced together with the outer

dewatering belt 16' into the couching zone 30, in which the two layers A, B formed in

the gap formers 10, 12 are couched together with their sides of higher content of fines.

15 In the area of the couching zone 30, the outer wire belt 16', that entrains the layer B is

guided over a couching roll 32.

Fig. 2 depicts an embodiment of a machine for producing a three-layered fibrous

web. Here, the first layer A is formed by an endless wire former 34 in which the sheet

20 formation of the layer A occurs with a higher content of fines on the outer side facing

away from the endless wire 36. The second layer B and the third layer C are each formed

by a gap former 10 or 12.

The layer B formed in the first gap former 10 and guided over the deflection roll

25 28 is couched together with the first layer A formed by the endless wire former 34 in the

area of this deflection roll 28. Then the two connected layers A and B are introduced by

the endless wire 36 into the couching zone 30 where the two layers B, C formed by the

two gap formers 10, 12 are couched together at their sides with a higher content of fines.

Again, the resulting distribution of fines is depicted symbolically in Fig. 2 at the right

30 side.

-8-
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As can be seen in Fig. 2, in the present case the outer dewatering belt 16 of the

first gap former 10 is separated from the inner dewatering belt 14 and the relevant layer

B in front of the deflection roll 28 in the web travel direction L. Accordingly, this layer

B is guided here only together with the inner dewatering belt 14 around the deflection roll

5 28. Then, in the area ofthe deflection roll 28, the first layerA formed in the endless wire

former 34 and the second layer B formed in the first gap former 10 are couched together.

The layer C formed by the second gap former 12 is introduced into the couching

zone 30 after a separation of the two dewatering belts 14', 16' of the second gap former

10 together with the outer dewatering belt 16', in which zone the two layers B, C formed in

the gap formers 10, 12 are then couched together at their sides with a higher content of

fines.

As opposed to the embodiment according to Fig. 1, here the layer formed by the

1 5 first gap former 10, i.e., here the layer B, is not introduced into the couching zone 30 by

the outer belt of the first gap former 10 but rather by the endless wire 36, upon which

previously another layer, i.e., the first layer A, had already been formed. The design as

well as the relative position of the two gap formers 10, 12 is generally equivalent to the

embodiment according to Fig. 1 in which related parts were assigned the same reference

20 characters. The couching of the two layers B, C formed by the gap formers 10, 12 can

occur in an area of a couching roll 32 wrapped by the outer dewatering belt 16' of the

second gap former 12.

Fig. 3 depicts in a schematic representation another embodiment of a machine for

25 the production of a multi-layered, here again two-layered, fibrous web. In this case the

first layerA ofthe two layers A, B to be couched together at their sides of higher content

of fines is formed by a continuous wire 38. Here, the sheet formation of this first layer

A occurs with a higher content of fines on the side facing away from the continuous wire

40. The second layer B is formed by a gap former 12 whose design corresponds to that

30 of the second gap former 12 ofthe embodiment according to Fig. 1 . The sheet formation
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ofthe second layer B again occurs with a higher content of fines on the forming element

side, i.e., on the side of the forming roll 20'.

The stream direction of the headbox 24' associated with the gap former 12

5 corresponds in general to the web travel direction LA of the first layer A formed by the

fourdrinier former 38.

The layerA formed by the gap former 12 is introduced into the couching zone 30

after the separation of the two dewatering belts 14', 16' of the gap former together with

10 the outer dewatering belt 16', in which zone it is brought together with the continuous

wire 40 for the couching ofthe two layers A, B with their sides of higher content of fines.

The resulting distribution of fines is depicted symbolically in Fig. 3 at the right side.

As discernible in Fig. 3 the continuous wire 40 is guided in general horizontally

15 from the correlating headbox 42 beyond the couching zone 30.

The embodiment depicted in Fig. 4 is different from the one in Fig. 3 in that

another gap former 44 is provided for the creation of a three-layered fibrous web. In the

present case, this gap former corresponds in both design and orientation to the gap former

20 12 that forms the second layer B. The sheet formation ofthe third layer C again occurs

with the higher content of fines on the forming element side.

The third layer C and the second layer B formed by the preceding gap former 12

are couched together with their sides of higher content of fines in another couching zone

25 46.

The stream direction of the headbox 48 associated with the additional gap former

44 corresponds to the travel direction LA of the first layer A formed by the fourdrinier

former 38. The third layer C formed by the additional gap former 44 is guided, after the

30 separation of the two dewatering belts 50, 52 of the additional gap former 44, together

-10-
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with the outer dewatering belt 52 to the additional couching zone 46, in which it is

brought together with the continuous wire 40 in order to couch together the two layers

B, C formed by the gap formers 12, 44.

5 The continuous wire 40 is guided beginning at the headbox 42 of the fourdrinier

former 38 past the first couching zone 30 as well as past the second couching zone 46 in

general horizontally and then it is guided back to the headbox 42 via deflection rolls.

Fig. 5 depicts schematically another embodiment, only by way of example based

1 0 on Fig. 2, in which an additional gap former 54 is provided for the formation of another,

here fourth, layer D. In the present case, this additional gap former 54 is positioned

behind the two provided gap formers 10, 12 in the machine travel direction according to

the embodiment of Fig. 2.

1 5 The sheet formation ofthe additional layer D occurs with a higher content of fines

on the forming element side.

The design and orientation ofthe additional gap former 54 correlate in the present

case to those of the preceding gap formers 12 that form the third layer C.

20

The fourth layer D is couched together with the third layer C formed by the

preceding gap former 12 in an additional couching zone 56, in which at least one ofthe

two layers C, D, in the present case the fourth layer D, is couched together with the other

layer at a side with a higher content of fines.

25

The flow direction of the headbox 58 associated with the additional gap former

54 is the same as the travel direction ofthe fibrous web being formed, i.e., in the present

case, the travel direction LA of the first layer A formed by the fourdrinier former 34.

30 Such an arrangement avoids the couching together of two sides with lower

-11-
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content of fines in the case of an additional layer D.

The resulting distribution of fines is depicted symbolically on the right side of

Fig. 5. Generally, additional gap formers are possible as well.

5

As discernible from Fig. 5 the continuous wire 36 is guided essentially in a

horizontal direction beginning at the headbox ofthe fourdrinier former 34 over the first

couching zone provided in the area of the deflection roll 28 of the gap former 10 as well

as over the couching zone 30, in which the layers B and C are couched together with

1 0 their sides having a higher content of fines, and beyond the additional couching zone 56.

Then the continuous wire 36 is guided back to the headbox of the fourdrinier former 34.

The present embodiment has the same design as the one of Fig. 2 in other respects as

well.

1 5 The extension with at least one gap former, depicted in Fig. 5 for instance, is also

possible in the preceding embodiments.

In all cases the headboxes can be provided as multi-layered headboxes or as

single-layered headboxes.

20

If necessary, uniform pressure dewatering elements can be used for dewatering

the fibrous web. They can be designed, for instance, such as the ones described in DE 197

33 316 Al.
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List of Reference Characters

10 Gap former

12 Gap former

5 14 Inner dewatering belt

14' Inner dewatering belt

16 Outer dewatering belt

16'

18

Outer dewatering belt

Headbox nip

10 18' Headbox nip

20 Frttmina milr unniug lull

20' Forming roll

22 Breast roll

22' Breast roll

15 24 Headbox

24' Headbox

26 Forming shoe

26'

28 Deflection roll

20 30 Couching zone

32 Couching roll

34 Fourdrinier former

36 Continuous wire

38 Fourdrinier former

25 40 Continuous wire

42 Headbox

44 Additional gap former

46 Couching zone

48 Headbox

30 50 Inner dewatering belt
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52 Outer dewatering belt

54 Additional gap former

56 Additional couching zone

58 Headbox

A Layer

g

C Layer

D Layer

L Web travel direction

LA Travel direction of the first layer
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Claims

1 . Machine for the production of a multi-layered fibrous web, in particular a paper

web or a cardboard web, in which the layers (A, B; B, C) formed by a

5 corresponding former (10, 12, 34, 38) are couched together, characterized in that

at least two layers (A, B; B, C) to be couched together, each having on one side

a higher content of fines are introduced into the couching zone (30) in such a way

that they come into contact with each other with their sides of higher contact of

fines, and in that at least one of these two layers (A, B; B, C) was created by a

10 gap former (10, 12).

2. Machine according to claim 1, characterized in that at least one of the two layers

(A, B; B, C) is created by a gap former (1 0, 12) which comprises two circulating

continuous dewatering belts (14, 16) which converge, in forming a headbox nip

15 (18), and which are guided in the area of this headbox nip (18) that is supplied

with a fibrous suspension by a headbox (24) over a forming element (20), such

as in particular a forming roll.

Machine according to claim 2, characterized in that each ofthe two layers (A, B;

B, C) is created by a separate gap former (10, 12) and the sheet formation of each

of the two layers (A, B; B, C) occurs with higher content of fines on the forming

element side.

4. Machine according to claim 3, characterized in that the web travel directions (L)

25 of the two gap formers (10, 12) are opposite each other.

5. Machine according to claim 4, characterized in that the layer (A; B) created in the

first ofthe two gap formers (10, 12) is guided together with at least one ofthe two

dewatering belts (14, 16) around a deflection element (28), preferably a deflection

30 roll, and then introduced via a continuous belt (16, 36), traveling in the generally
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opposite direction to the stream direction of the first headbox (24), into the

appropriate couching zone 30 in which the layers (A, B; B, C) created by the two

gap formers (10, 12) are couched together with their sides of higher content of

fines.

Machine according to claim 5, characterized in that the layer (A) created in the

first gap former (10) is guided around the deflection element (28) together with

the outer dewatering belt (1 6), which does not come into contact with the forming

element (20), and which is introduced into the couching zone (30) via this outer

dewatering belt (16).

Machine according to claim 6, characterized in that the two dewatering belts (14,

16) are guided around the deflection element (28), and the inner dewatering belt

(14) is separated from the outer dewatering belt (16) which entrains the layer (A)

following this deflection element.

Machine according to claim 6 or 7, characterized in that the outer dewatering belt

(16) of the first gap former (10) consecutive to the deflection element (28) is

guided preferably in general in a horizontal direction, at least up to the area of the

couching zone (30).

Machine according to claim 5, characterized in that another layer (A) is created

by a fourdrinier former (34) and the sheet formation of this layer (A) occurs with

the higher content of fines on the outer side facing away from the continuous wire

(36), in that the layer (B) created in the first gap former (20) and guided over the

deflection element (28) is couched together with the layer (A) created by the

fourdrinier former (34) and in that these two layers (A, B) are introduced via the

continuous wire (36) into the couching zone (30) in which the layers (B, C)

created by the two gap formers (10, 12) are couched together with their sides of

higher content of fines.
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Machine according to claim 9, characterized in that the outer dewatering belt (16)

ofthe first gap former (10) is separated in web travel direction (L) in front of the

deflection element (28) from the inner dewatering belt (14) and the relevant layer

(B), and the layer (B) is guided around the deflection element (28) only together

with the inner dewatering belt (14).

Machine according to claim 9 or 1 0, characterized in that the layer (A) formed in

the fourdrinier former (34) and the layer (B) formed in the first gap former (10)

are couched together in the area of the deflection element (28) and/or in a

couching roll.

Machine according to one ofthe preceding claims, characterized in that, after the

separation ofthe two dewatering belts (14', 16') of the second gap former (12), the

layer (B; C) created by the second gap former is introduced together with the

outer dewatering belt (16') into the couching zone (30) in which the two layers

(A, B; B, C) created in the gap formers (10, 12) are couched together with their

sides of higher content of fines.

Machine according to claim 1 or 2, characterized in that the first (A) of the two

layers (A, B) to be couched together with their sides of higher content of fines is

created by a fourdrinier former (38) and the sheet formation of this first layer (A)

occurs with the higher content of fines on the outer side facing away from the

continuous wire (40), and in that the second layer (B) is created by a gap former

(12) and the sheet formation occurs in this second layer (B) with a higher content

of fines on the forming element side.

Machine according to claim 13, characterized in that the stream direction of the

headbox (24') associated with the gap former (12) correlates in general with the

travel direction (LA) ofthe first layer (A) created by the fourdrinier former.
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15. Machine according to claim 13 or 14, characterized in that the layer (B) created

by the gap former (12) is introduced, after the separation ofthe two dewatering

belts (14', 16') ofthe gap former (12), together with the outer dewatering belt (16')

into the couching zone (30) in which it is joined with the continuous wire (40) for

5 the two layers (A, B) to be couched together.

16. Machine according to one of the claims 13 through 15, characterized in that the

continuous wire (40) is guided at least in the area of the couching zone (30)

preferably in a generally horizontal direction.

10

17. Machine according to one of the claims 13 through 16, characterized in that at

least one additional gap former (44) is provided and the sheet formation of the

correlating additional layer (C) occurs with a higher content of fines on the

forming element side and in that the additional layer (C) is couched together with

15 the layer (B) created by the first gap former (12) in an additional couching zone

(46).

18. Machine according to claim 1 7, characterized in that the stream direction of the

headbox (48) associated with the additional gap former (44) corresponds to the

20 travel direction (LA) of the layer created by the fourdrinier former (38).

19. Machine according to claim 17 or 18, characterized in that the additional layer

(C) created by the additional gap former (44) is introduced after the separation of

the two dewatering belts (50, 52) ofthe additional gap former (44) together with

25 the outer dewatering belt (52) into the additional couching zone (46), in which it

is brought together with the continuous wire (40) for couching together the two

layers (B, C) created by gap formers (12, 44).

20.

30

Machine according to claim 19, characterized in that the continuous wire (40) is

guided at least in the area of the two couching zones (30, 46) preferably in a
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generally horizontal direction.

Machine according to one of the preceding claims, characterized in that for the

formation of an at least three-layered or four-layered fibrous web at least one

additional gap former (54) is provided and the sheet formation of the additional

layer (D) occurs with higher content of fines on the forming element side, and

that the additional layer (D) is couched together with the layer (C) created in the

preceding gap former in an additional couching zone (56), in which at least one

of the two layers (C, D) is couched together with the other layer on a side of

higher content of fines.

Machine according to claim 21, characterized in that the stream direction of the

headbox (58) associated with the additional gap former (54) corresponds to the

travel direction of the fibrous web to be created.

Machine according to one of the preceding claims, characterized in that at least

one multi-layered headbox and/or at least one single layered headbox and/or a

combination of different headboxes is provided.

Machine according to one of the preceding claims, characterized in that at least

one single layered headbox is provided.

Machine according to one of the preceding claims characterized in that uniform

pressure dewatering elements are provided for web dewatering.

Process for the production of a multi-layered fibrous web, in particular a paper

web or a cardboard web, in which the layers (A, B; B, C) each created by a

former (10, 12, 34, 38) are couched together, characterized in that at least two

layers (A, B; B, C) to be couched together, each having on one side a higher

content of fines, are introduced into the couching zone (30) in such a way that

-19-



they come into contact with each other on their sides with higher content of fines

and that at least one of these two layers (A, B; B, C) is created by a gap former

(10, 12).

Process according to claim 26, characterized in that at least one of the two layers

(A, B; B, C) is created by a gap former (10, 12) which contains two circulating

continuous dewatering belts (14, 16) that run together forming a headbox nip (18)

and which are guided in the area of this headbox nip (18), loaded with a fibrous

suspension by a headbox, over a forming element (20), such as in particular a

forming roll.

Process according to claim 27, characterized in that each ofthe two layers (A, B;

B, C) is formed by a separate gap former (10, 12) and the sheet formation of the

two layers (A, B; B, C) occurs in each case with the higher content of fines on the

forming element side.

Process according to claim 28, characterized in that the two gap formers (10, 12)

are operated in opposite web travel directions (L).

Process according to claim 29, characterized in that the layer (A; B) formed in the

first ofthe two gap formers (10, 12) is guided together with at least one ofthe two

dewatering belts (14, 16) around a deflection element (28), preferably a deflection

roll, and then via a continuous belt (16; 36) introduced in a direction generally

opposite to the travel direction of the first headbox (24) into the correlating

couching zone (30) in which the layers (A, B; B, C) created by the two gap

formers (10, 12) are couched together with their sides of higher content of fines.

Process according to claim 30, characterized in that the layer (A) created in the

first gap former is guided together with the outer dewatering belt (16), which does

not come into contact with the forming element (28), around the deflection

-20-



element (28) and introduced into the couching zone (30) via this outer dewatering

belt (16).

Process according to claim 31, characterized in that the two dewatering belts (14,

16) are guided around the deflection element (28) and the inner dewatering belt

(14) is separated from the outer dewatering belt (16) entraining the layer (A)

consecutive to this deflection element.

Process according to claim 30, characterized in that an additional layer (A) is

created by a fourdrinier former (34) and the sheet formation of this layer (A)

occurs with the higher content of fines on the facing away from the continuous

wire (36), in that the layer (B), created in the first gap former (10) and guided

over the deflection element (28), is couched together with the layer (A), formed

by the fourdrinier former (34), and in that these two layers (A, B) are introduced

via the continuous wire (36) into the couching zone (30) in which the layers (B,

C) formed by the two gap formers (10, 12) are couched together with their sides

of higher content of fines.

Process according to claim 33, characterized in that the outer dewatering belt (16)

of the first gap former (10) is separated in web travel direction in front of the

deflection element (28) from the inner dewatering belt (14) and the relevant layer

(B), and the layer (B) is guided around the deflection element (28) only together

with the inner dewatering belt (14).

Process according to claim 33 or 34, characterized in that the layer (A) formed in

the fourdrinier former (34) and the layer (B) created in the first gap former (10)

are couched together in the area of the deflection element (28) and/or a couching

roll.

Process according to one of the preceding claims, characterized in that the layer
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(B; C) created by the second gap former (10) is guided after the separation of the

two dewatering belts (14', 16') of the second gap former (10) together with the

outer dewatering belt (16') to the couching zone (30), in which the two layers (A,

B; B, C) created in the gap formers (10, 12) are couched together with their sides

5 of higher content of fines.

37. Process according to claim 26 or 27, characterized in that the first (A) of the two

layers (A, B) to be couched together with their sides of higher content of fines is

created by a fourdrinier former (38) and the sheet formation of this first layer (A)

10 occurs with a higher content of fines on the outside facing away from the

continuous wire (40), and that the second layer (B) is created by a gap former

(12) and that the sheet formation in this second layer (B) occurs with the higher

content of fines on the forming element side.

15 38. Process according to claim 37, characterized in that the stream direction of the

headbox (24')associated with the gap former (12) is selected in general correlating

to the travel direction (LA) ofthe first layer (A) created by the fourdrinier former.

39. Process according to claim 37 or 3 8, characterized in that the layer (A) created by

20 the gap former (A) is guided to the couching zone (30) after the separation of the

two dewatering belts (14', 16') of the gap former (12) together with the outer

dewatering belt (16"), in which it is brought together with the continuous wire

(40) for the couching of the two layers (A, B).

25 40. Process according to one of claims 37 through 39, characterized in that at least

one additional gap former (44) is used and the sheet formation of the relevant

additional layer (C) occurs with a higher content of fines on the forming element

side, and that the additional layer (C) is couched in another couching zone (46)

together with the layer (B) created by the first gap former (12).

30
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Process according to claim 40, characterized in that the stream direction of the

headbox (48) associated with the additional gap former (44) is chosen correlating

to the travel direction (LA) of the layer formed by the fourdrinier former (38).

Process according to claim 40 or 41 , characterized in that the additional layer (C)

created by the additional gap former (44) is introduced, after the separation of the

two dewatering belts (50, 52) of the additional gap former (44), together with the

outer dewatering belt (52) into the additional couching zone (46) in which it is

brought together with the continuous wire (40) for the couching of the two layers

(B, C) formed by the gap formers (12, 44).

Process according to one of the preceding claims, characterized in that at least

one additional gap former (54) is used for the formation of an at least three-

layered or four-layered fibrous web and the sheet formation of the additional

layer (D) occurs with a higher content of fines on the forming element side, and

that the additional layer (D) is couched in an additional couching zone (56) with

a layer (C) created by a preceding gap former, and where at least one of the two

layers (C, D) is couched together with the other layer with a side of higher

content of fines.

Process according to claim 43, characterized in that the stream direction of the

headbox (58) associated with the additional gap former (54) is chosen correlating

to the travel direction of the fibrous web to be created.

Process according to one of the preceding claims, characterized in that at least

one multi-layered headbox and/or at least one single-layered headbox and/or a

combination of different headboxes is used.
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Abstract

In a machine for the production of a multi-layered fibrous web, in particular a

paper web or a cardboard web, in which the layers A, B each formed by a former 10, 12

5 are couched together, at least two sides A, B to be couched together, have on one side a

higher content on fines, and are introduced into the couching zone 30 in such a way, that

they come into contact with their sides of higher content of fines. Here, at least one of

these two layers A, B is created by a gap former 10, 12.

10 Fig. 1
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an2urehmea ui>d ausOT£flto*ri- Sfllliasich dasPersptial Sndsm, vori der*
Anweisungen anEertotnmen werden m^en, dfmftyifd derftieria
gonumte USA-Anw*lt oder SteHvemwL' chtpreebend von doro
Unwreefchneccn banachrichtjKt.

(DayyMontrt/Ycar Filed)

(Tag/Mo}rat/Jslir fler Anmeldung)

P AdditJoftal provisional Bpplicariari numbers are listed

on a supplemental priority sheet attached hereto,

I harehy claim fiie benefit undor Title 35, United SttWB Code
§120 ormy United States »pplkarjt»n(s)

T
or?36S(c) of*T>y

PCX international applicstion designating 8>e United States,

listed below ind, insofer as the subject matter of e»a1> of ihe
ela.ims of this Bpplie»tiw> i«not disclosed in the prior Uriited
States orPCT international application in tlio jnanner provided
by the firar pnrajsrjipH 6f Title 35, Unjwd States Code gl 12,

!

floknoylcdga the duty to disclose ipfar7natiw) whipli

material to patentability be defined in Title 37, Code of Jedeval
Regulations § | £6 which, becfiipe available between tbo fib>g
dutt of tbe prior application w?d tlio national or PCT
intomational filing date of tins application,

(State)
(patonriert, scliwebend, aufaegebep)
(patented, pending, abandoned)

(Statwt)

(pntdntieit
f
schwebend, aufgegeben)

(patented, pending, Rbendoned)

Additional U-S. or international applicatiar: numbers are
listed on a supplemental priority sl>e«r altered bereto,

1 ll"TPby declara that all staternents made herein ofmy own
knowledge sre true and d«t all staisrpentfi mads on
infoimaticn and belief arc believed tn be true; arid further That
these statements wre rn&d? with i(ie kn^wiedse than vfll&J
false stMemenis &nd the likd 9D made arc punishable by fine or
Imprisonment; or both, under Section 1001 pfTitle 18 of the
United States Code apd that such Willful fW« srjstKmenT? way
JeoBfiTdize the validity cf the application or any patent issued
ihereon.

The tmderaigtiad hereby authorises the US, attorney or agent
named herein to accept and fallow instructions from citlier his

foreign patent agent or corporate representative, if any, w to

any action to be taken in file Patent apd Trademark Offiee
rupardins flijs appb'caiion witliaut direct flamrntrnveatian

bsjweert the U.S. attorney or agent m& tHc undersigned. In the
event ofa change in the persons from whom instructions may
be taken, the U,S, cttomey or agentnamed herein will be so
notified by flie tmdsreigned,
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German Language Utility or Pfcsign Fateirt Application Declaration

VERTBETCNGSVOLLMACHT: Als bena^er Erfinder POWER OF ATTORNEY; A» a named inventor, I hereby

heatiftrage «& hiermfc den fdifi) rmohstetod aufgefiilirppn 1 appoint flis follow^ anoints) ajid/or agents) to prosecute th«
Patentaiwalt (pilentan^Sltfi) mid/oder Verowr mil dfcr Varfblgirrig application and transact all businese jr the Pfltetii and Tmdenwrlc
der vorlie^nden Pa«JiwnTr|c{di|riB Sowfe nrit del" Ab^icMuns wlsr Office connocwi therewith: »«»K <sirf registration numbctr)

MarTcanami; (Nme(7\) vnciJiesisa-ationsnummerfn) a\ifli^ten)

KOmJENNUMMEll7055 • CUSTOMER NUMBER 7055

Die emsnnt«i FtTerianwtfhe sind zur Zeis; The appointed attorneys presently include:
"~

Neil GrfcStifalum Reg. No, 2S,394
Brace H. Bernstein Reg. No, 29,QS7
Jbitps L, RowlatitJ Reg, No, 32,674
Arnold Turk fag. No, 33.0M
Mspfien Mi Koyiffiflce tieg, No. iiyiya

Address: Greenblum & Bernstein, ^^«C,
1941 JWwdClw'Icaplwsft

ftaran, VA 20191

^ " ^ Ire ii^ntcu uxtk L/iTCGt 1 ejEpnono tills to,'

==
: GreenWiim & Bernstein, PX.C,
%

_
(703) 7 1 (•!)?!

fVor-«ndKachwmedesdnzigBn fidcirerstefi Erfmders:
J%vXafeiter-HA*MSCHLAGESl

Full trame of sole or fiwriitvanjor
Dr. GiSuter HALMSCBU.GER

r
flnjcrsc)mft dea Erfindep Datum lTiventor's signsrtUR! t>*ia

^Wahmitz
grams, OsttrrMch /

Reiidence

StaaffiaTXQeliDVigVeit ,./ X,
LSswrretch [ /

Citizenship

Austria

^osuuucVirif:

MVeinzterlb«mtn«!se. 3SO0 Kremij fiittcrrelch

Post Office Address

_Wciozicr]bcreitrassc 3500 Jtrenu, Austria

Vor^JjJachffftWB des zwdtcn Miterfinders (falls KvmffeniQ
J?ranz STELZHAMMER

Pull iwme Df secoTtd joint inventor, if tmy
FranzSTELZHAMMER

UntaracTirj^dcs zwetrsn Erfmdere Datum

Wohnsitz

BShfttaikiishcn, tistcrrrfeh A • \ [ BobtimUircbcn. Austria

StaateangehoTigkeit '~^'~'f
ftswrrekh

I

Ciiiaetiiltip

Austria

PosttrisdirfEt

Grub 11, 3071, B5li6imkjrehen, tistcrreich
Post Office Address
Grub 1 3 . 3071 , Btiheimklrchen, Austria

(BUte ciiispreeJiendfc InfoTmaiioTiBri und Untewtehriftai \m Falle von
diitten und ^elceren Miretfmdem angeben),

(Sopply similar MifbTmarior and sigpaiure &t third and
subsequent joint invsntore).
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German Language Utility or Design Patent Application Declaration

Vor-und Niiclmam* des dritten Miterfinders:

^IC^BIU^W^"
.

Pull name of third iftYeotar, if any
Erich BRUNNAUER

Untetscbrift <fes dritten Erfmdcrs Dsmitn

\J , f-\ ff \f I-) - »v _ PS

Third Invenwi's tsfanaart Date

Kremsrt*e1iber$r. Oscerreich / \ 7 /

Hasidepce

Krenu/Kchberg, AustttB

Stoasngehfirigleeil

6sterrc\et»
Citizenship

Austria

Popranschrifl

Scflcrvrce 4r3^DQ Krenu/Rehberg, 6itcrrdch
Past Office Address
Setlerwag 4, 3S&0 fCrems/Rchben?, Auscrtw

^^und^SmMnft diss viuneri Mlwrfinders (falls mtprffcnfl)
MWiifred.GLQSER

Full narftfr of ftftifto inventor, ifany
Manfred GLOSEK

UTttersclinft des viertep Erfindors Damm FowrAInjiptipr'sSifnftfcife Date

WohnRitz y» / A/
?St. PBlceb^sttrreich P St-lfBten, Austria

j#rterreicli
Cilizcnpfap

Austria

tostansclmf.

I&nmasphtaatrasse U. 31QD St. Piiiunj Ostcrrcfch
Post Office Address
D&tnftschftO£tT33$£ 14^310^ ^5£« Pdltcti^ Austria

f

^
OT^ ^l^ffii^S^^S Miterfwiders (fells sytrefifcnd) Ful! name ef fifth inventor, ifmy

Tit* Yf nvifViArl Dill H_lMi 'LlTU

5t.
0

ptfltcn.6sterreich Ar7~")L
RfisidencS

St. PiJlton, Awgtria

=ltMitssngeb Srtffkpit Citi»etiship

==?oflta»schrift _
Hcidchlitlmcrftr.a«»t lB t 3100 St. Polten, 6stewclcji

PosiOlGpft Address

Vo^und Nashnawe des sechswn Mitetfindcrs zirtreffend}
ThomarNAGLER _

FuJJ name ofrath inventor- ifany

Untersclirifi^sechsten Eliirui$jS- Datum

S^fiaitgn,<istErreicli #fT P Residence ^
St, Polten, Austria

r *
s

f
StaatraftgewoWgkoit 1

DcutscUimd
Citizenship

Germany

Fostanscta'ft

ilcWenTieiiner-traw*!*, 3100 St Pfflten, fisttrrelch
Post Office Address
HeidenheimeKtnwsc 44. 33 DO Sl PBlten. Austria

(Bitte aitsprechende tyfonr.aTior.eri wid UntttSohrtttat im Falle vW
drown uudwelteren Miterfindem angeban).

(Supply sirm^r Information and signature for acvcntii and



.25.OKT.2000 n 7=55)

P !9790X>02

j .van van MDi-r-1 ^ ,
JNR.422 -S.6/12

Page S of 5

— . .

; „
-— '

1 —-— -

Germnn tanguage Utility or Design Patent Application Declaration

7" ^its 1

'

'

PpJ] ni«no ofseventh inventor, if 3i»y

Johannes STIMPIPJL

UntfsaehTjft ins si*>T«] ETfrodere Datum Seventh Inventor's signature/ Daw

WlmBMSta&OetwrclcTi. ifj J /

"Residence

WimpaMinfr* Austria

StaatsangebariEkeit
dsterrtlcli

Citizenship

AtfSttf*

Poscanschrifi

KappellCT«teTr338S WimpasstnE, Ostcrrcich

Post Office Address

Kappollenweg 1, 338S Wimpissflifo Auttrbi

Voisgwd Naflhpftmo dw aehten Mlterftadets (HlIJe wiiwffcnd)

•.TtjwfBaCHLER.
Full name of eighth Inventor, ifmy
JosefBACHLER

Uyitersclmft dcs j»cUt«i Errindsrs Datum Eighth Inventor
1

!; Signature . Etato

=SF(merfeId-Bausmenini»,6etcnpefcli Ulincrfeld-HauswPTiiris. Austria

SOsterreich
Citizenship

ADrtri*

-jojcpB^n: 127^63 Uiroerfelil-Hawsmeiiinsj, tisterrcich

Post Office Address
JoBtfibefC Hi 3363 UlTnerfeld-HauBmeirinE.,'Austria

U^oi-iafc! Nwhrarne des nenfttfifi Mlt&ffincjers (falls zutretTewfl)

^hristonlLM£RCKENS
Full nsTn& ol"ntnth inventpry if

CbrJstouhMERCKENS

= UtiBMrelmflJdfij TiBuwte^Ecfindera Datum

= Scto«mt>etgJisterrwct» 71^^
/

Residence

SchwcrtbofEi Austria

JStaatsangriiiiiigkcit

i6sterrelcj>
CltlzfflwWp

AwStrift

: -Pcstensehrift

Joieftttl Id, 4311 Sciwcrtberg. Owmejeh
Post Office Address

Jcsefstal 10,4311 Scliwcrtberp^wjtjia

Vo-MindNsichnanie das zehrttefi lAlwfmders (falls zmrcffcnd) Full name oftenth in.v«iw, ifany

Umerschrifi des zejinwsn Erfiridcw Datum Tenth Inventor*! signature Date

Wotoisitz Residence

Citizenship

Postanschrift Post Office Address

{Bine antspreetende Irfformanjonen trtid Untcrsqlvifteti im Fa.l!e

von drittcn witd ^oitnrtm Miterfjiidern anfeben),

(Supply similar infotrn^tion atid signjLWre fof eleventh and
subsequentjoint Inventors).


